i = l
In the next section, we derive some applications to the case where G' is abelian, and in particular where G' is cyclic. Finally, we construct nilpotent groups G of class 2 satisfying A(G)= n and either G' is finite of rank n 2 or G' is finitely generated of rank n 2 -n +1 (where the rank of a finitely generated abelian group is the minimal number of elements in a generating set). The former improves a result of Gallagher [1] , while the latter answers a question of Liebeck [5] .
C p -groups.
DEFINITION. Let p be a prime. A group G is said to be a C p -group if there exists a group K with a subgroup H satisfying: As a corollary to this we get our desired result.
THEOREM 2. If G is a non-perfect, finite C-group, then, given a positive integer k, there 5 exist a positive integer s and a group K so that K' = f[ G and
Proof. Macdonald [6] has shown that if G is a finite C-group, then there exists K finite with K' = G. Choose K of minimal order such that K' = G. Since G is not perfect, K^ G, and hence there exists a prime p so that p | [K : G]. Since K/G is a finite abelian group whose order is a multiple of p, there exists a subgroup H ot K satisfying H e G and [X: H] = p. By the minimality of K , H V G, and thus G is a C p -group. The result now follows from Theorem 1. If 2 | n the result can be improved slightly. However, if n is odd, this is the best possible example (cf. [3] ). Macdonald [6] has proved the corollary in the case n is odd and s > 2 2 k + 2 -l . If we take kj,-= p, a fixed prime for all (i,j)eA, then G'= n 2 P . If T is a maximal i = l torsion-free central subgroup of G, then K=G/T is a finite nilpotent group such that K'=G' and A(K) = A(G). Let L be the sylow p-subgroup of K. Then L' = K' and A(L) = n. Gallagher [1] has shown that if G is a p-group and |G'|<p n(n+1) , then A(G)< n. Our example shows that n(n +1) can not be replaced by (n +1) 2 +1. For n = 1, p 4 is the best bound (cf. [2] ). relatively prime, then rank G'/K= n 2 -n + l. Hence we have constructed a group N of nilpotency class 2 with A (N) = n, and JV' generated by n 2 -n +1 elements. Liebeck [5] showed that if N'cZ(N) can be generated by 2 elements, then A(N)=1. The above example shows that 2 cannot be replaced by 3. This answers a question posed in [5] .
